ENSO in the Pacific:
Reaching the Last Mile




El Nino has Significant
Impacts for Pacific Islands

* Extreme eastward shift in tropical cyclone
gene51s and development across Micronesia

* Increase in tropical cyclone activity around
Hawaii

* Increased threat of tropical cyclone activity near
American Samoa

* Severe drought and increased threat of wildfires

* Large surf causes saltwater intrusion along the
coast leading to crop losses

* Please see poster from WFO Guam
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SST Departures (°C) in the Tropical Pacific During the Last Weekly Heat Content
Four Weeks Evolution in the Equatorial

EQ. Upper—Ocean Heot Anoms. (deg €)

Pagcific 4

During the last four weeks, equatorial S5Ts were above average across the Pacific, except

near 5. America. + -
Downwelling phases of a Kelvin wave were

observed in mid-May to late June, July-August,
Average SST Anomalies and October to November, and January-
3 APR 2016 — 30 APR 2016 february201s:
N Since February2016, an upwelling phase of a
Kelvin wave has influenced the equatorial
Pacific.

Oceanic Kelvin waves have alternating warm
and cold phases. The warm phase is indicated
by dashed lines. Down-welling and warming
occur in the leading portion of a Kelvin wave,
and up-welling and cooling occur in the
trailing portion.
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* Establised in 1994 as a multi-institutional
partnership to conduct research and produce
information products on climate variability as it
impacts US Affiliated Pacific Islands

* Strong relationships between NOAA , the
University of Guam, and the University of Hawaii
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*Fall of 2014 - In response to increasing signs of a
strong El Nino, PEAC and NOAA Pacific Region
formed the El Nifio Tiger Team to start outreach
and awareness effort.

* First briefing held in August 2014 in the Inouye
Regional Center for NOAA Pacific Region and
DoD Pacific Command (PACOM) staff

* 5 subsequent briefings held, most recently May
9,2016.
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Providing Information on Climate Varviability in the U.S. -Affiliated Pacific Istands for the Past 20 Years, |

http:/vsw. privnoaa. i

CURRENT CONDITIONS

By the early fall of 2015 the Pacific basin climate entered inte a state classitied as sirong Bl Nifio, where it sl sils as of the

end of JTamuary 2016, The ultimate strength of E1 Nifo is usually pegged to the peak values of the oceanic 397 indices. This typically

s in December or Jamuary. The El Yo <n.IL o 201516 1s now ranked ameng the top tree of the past 40 years, ma league with.

@ epic Hl Nifio evenis of 196243 and 1997 sicmal weathier il climatic anomalics, such as enfimced typloon aclivily

ot drought, manifest at various times during an E1 Nific everr, which progresses over a period of roughly 18 months from enset to peak

and then to an impartant post-peak El Nifo phase (Fig. 1 and Fig. 2). Some regional climatic extremes. such as greatly enhanced

ropical cyclone aciivily in Microness, begin very carly durie the onsel of Tl Nifio, oflen before the occane mdices reach the official
ElNifo threshald
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3 index over the entire san af a| Figure 2, Timing of climais hazards associaled with FI Wilo, The depicted fiming
Pk “Postpeak” phases o hazands i 1 geaatic avcrags for Microuse and indidual i grous

aspeeially for Aumcrican Samaa and islands near fhe equatar (22,
d Vikiior).

Figure 1. Typieal cvelntian of the Vifio 3.1
srenz Bl Nitle cvant, with timing of “Onsat”,
indisaied

During the progression of Bl Nifo, the State ef Hawai and most islands of Micronesia typieally fransifion from above average
rminfiall o helow average minfall during Oerober or November s the Kl Nifio nenrs ifs peak. In a streng 1l Nifio event, substantial rain-
&1l deficits thereaftar persist dwing the extended post-peals period of Tamuany thrcugh May, leading 1o drought conditions that are ofter
extreme. Abnormal dryness begins 1o abare by May or June, with a rerurn 1o near. normal rainfall by July or August The riming of
drought el recevery vanes somewhal neross the region, with islands 1o the west, such as Palau and Vi enlering droughn sooner, i
ialands to the noih remaining drier than nermal for a longer period of time. ©On islands near the equaror (eg., Kaping;
Muknora), rainfall remains high (or af least adequatz) threngh the durarion of an Kl Nifio event. AT American Samon, the tin
sainfall, an excess of tropical eyclons activity, and the ccourrence of drought is shifted later Ly three to six months,

During 2015, a monthly rainfall pattern typical of strang El Nifio unfolded, with many islands following a similar general
temporal distribution of wet and dry months (Fig. 3, Wetter than average e
rumifal| arsd m sore cases, mueh wetter than weragce ramball) was obsereed
at mest islands, particularly during March, April and May. This was
consistent with an amticipated anset of El Nino. Tuna and July were
relutively v, August way wel, [bllowed by o sleady deslme therealler, 1o
Annual tetals diring 2013 were mostly higher than average, with early
wetness outweighing dryness later in the year (Figures @ and 10 on page
The 2015 At querter ramfall totals st Yap Tsland and at Palau wore the
lowesr amed seconed lowesr in their ~63-year post-WWII historical recerd, v
respectivelyl By January 2016, persistent ey conditions became firmly

cstwblished sl most of the islmds of Micronesia and across Hlawaii o

Amencan Samon, however, was very wel ai the el of 2015, associaied

with a streng, mansoon and the close passage of tropisal cyslones »

Figure 3. 4 composile indes of the 2015 wmual rnfull % of sverage) for stations of | o

Birunesin, but nol includig American Sumou or Huvai. I
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 Summary of current conditions
 Rainfall
* Tropical cyclone activity
* Sea-level
* Southern Oscillation Index
* Sea surface temps
* Local and downscaled outlooks
 Rainfall
* Sea-level anomalies
* Anticipated Impacts
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El Mifio and Its Impacts on the
" Republic of the Marshall kslands
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* Developed plain language
“One-Pagers” for 7 island
groups

 What s El Nino
 Specific Impacts
* Preparedness
* Wide distribution
 Utilized strength and reach
of NOAA Pacific Islands
Regional Collaboration team
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 PEAC, NWS Pacific Region, and
WFO Guam staff conducted
workshops to increase
awareness
* Hawaii, Guam, Saipan,
* Republic of Palau
 Federated States of Micronesia
* Republic of the Marshall Islands
 American Samoa
 Local NWS offices carried the
message to the last mile




Typhoon Soudelor

* August 2, 2015: Typhoon Soudelor makes a
direct pass over the island of Saipan as a
category 3 typhoon. Max winds are estimated at
110 G 130 knots at landfall. Damage assessment
suggests possibility of terrain induced winds in
excess of 150 knots.

* Despite island wide devastation, island-wide
power outage, and significant loss of houses and
structures, residents took necessary precautions,
took appropriate shelter, and there were no lives
lost




U.S. Drought Monitor

U.S. Affiliated Pacific Islands

May 3, 2016
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So the next time you look at
an SST chart...



ZTanm in anmd con tha Cannntriac



Zoom in and see the Islands



Zoom in and see the offices




Zoom in and see the people

B RO
- U.S. National Weather Service
in cooperation with the
Republic of Palau




Zoom in and see the
Last Mile...

Photo courtesy Charlene Felkley



